The transcription of atypical protein kinase C in hemocytes of the giant freshwater prawn, Macrobrachium rosenbergii, during the molt stage and injection of pathogen-associated compounds.
Protein kinase C (PKC), which is involved in cell signaling pathways, comprises a family of serine/threonine kinases ubiquitously present in animals and its members are grouped on the basis of structural and activation characteristics into novel, classical, and atypical PKC forms. In this study, an atypical PKC of Macrobrachium rosenbergii, designated MraPKC, was successfully cloned, and its protein comprised structural domains similar to those of atypical PKC homologues, including the Phox and Bem1 (PB1) domain, a zinc finger phorbol-ester/DAG-type signature, protein kinase signatures, and a cAMP-dependent, cGMP-dependent, and PKC (AGC) kinase C-terminal domain. Phylogenetic analyses revealed a close evolutionary relationship between MraPKC and aPKCs of insects. MraPKC transcripts were detected in all tissues examined through an RT-PCR, with the highest level detected in muscles. A quantitative real-time PCR was used to evaluate MraPKC expression in hemocytes of M. rosenbergii in various molt stages, and in prawn challenged with Vibrio alginolyticus, Lactococcus garvieae, and white spot syndrome virus (WSSV) as well as in prawns injected with pathogen-associated molecular patterns (PAMPs), including lipopolysaccharide (LPS), peptidoglycan (PG), and polyinosinic:polycytidylic acid (Poly:IC). Results revealed that the expression pattern of MraPKC was distinctly modulated during molting, with significant enhancement in the C stage. MraPKC transcripts significantly increased in hemocytes of prawns infected with L. garvieae at 6-24 h and those injected with PG at 12-24 h. In contrast, significantly decreased expression of MraPKC was observed in hemocytes of prawns injected with V. alginolyticus and LPS for 3 and 12 h, respectively, and a similar phenomenon was observed in hemocytes of those injected with WSSV and Poly:IC for 12 h each. Therefore, MraPKC might play crucial roles in biological processes, and it may mediate the signaling pathway induced by varied pathogens for the potential regulation of host innate defense.